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Visualizing vaccines
Outbreaks of nasty diseases remind us of the importance of vaccines in protecting our health. Last year it was Ebola, 
and this year it’s Zika. In January 2016, Science magazine released a list of the top vaccines researchers need to 
develop. Kansas State University is working on two of them at its Biosecurity Research Institute, or BRI. Other patho-
gens being studied at the BRI are among those proposed for the National Bio and Agro-defense Facility, or NBAF, 
which is under construction near the institute.
“BRI is an important asset to K-State, and it became a reality with the groundbreaking in 2004. In the 12-year history 
of the BRI, we’ve brought some of the best people in the world who are thinking about these critical disease problems 
right here to Kansas because we — the state and federal government and K-State — have invested in the research infra-
structure to be able to study highly impactful diseases in the safest laboratories in the world,” said Peter Dorhout, vice 
president for research. 
Dorhout says some of the most virulent diseases, such as H1N1 and other flu viruses, develop because of human inter-
action with animals. “Even though we have best practices in the developed world for managing livestock, the kitchen 
garden farm is pervasive in the rest of the world. That is at the nexus of a lot of human-animal disease interactions,” 
Dorhout said.
K-State’s investment in faculty and staff equipped to address these problems attracts students who want to make the 
world a safer place. “From food supplies to drinking water to farming practices, they want to ensure that the Kansas 
and American food supply are the safest they can be,” Dorhout said. “We want it to be the envy of the world.”
A toxic shock: Discovering 
how genes help this fish 
thrive in troubled waters
Good golly, Atlantic molly. 
Meet the Atlantic molly — an extremophile fish that lives 
and thrives in toxic water in Mexico that is full of hydro-
gen sulfide from natural oil deposits and volcanic activity 
environments.
How? It’s all in the genes. That’s according to Michael 
Tobler, K-State assistant professor of biology, who helped 
lead a 10-year collaborative project with a biologist at 
Washington State University to discover how the molly 
can survive an environment of hydrogen sulfide, which 
shuts down energy production in cells by interfering with 
specific proteins.
Using genomic tools, the researchers compared gene 
expression of the mollies living in toxic hydrogen sulfide 
environments with those mollies living in nontoxic envi-
ronments just a few yards away. They found that the fish 
have a two-pronged approach to survival: They become 
inert to the toxins that enter the body and they are able 
to detoxify hydrogen sulfide more efficiently.
“Learning how these extremophiles function tells us 
something very fundamental about life itself,” Tobler 
said. “We are able to learn about the boundaries where 
life can exist, which tells us something basic about how 
cells and organisms work.”
The research appears in Molecular Biology  
and Evolution.
According to the latest Carnegie Classifications for 
Institutions of Higher Education, Kansas State Univer-
sity classifies as a university with the “highest research 
activity.” The Carnegie Classification is issued every five 
years to recognize and describe institutional diversity in 
U.S. higher education. The new classifications, announced 
in February 2016, use 2013-2014 data from the National 
Center for Education Statistics, the National Center 
for Science and Engineering Statistics, and The College 
Board.
“K-State has had a rich history of research coupled with 
our land-grant mission, and we’ve made a conscious 
effort to build off our strengths in animal health and 
global food systems to enable impactful technologies, 
address real-world problems and enhance well-being,” 
said Peter Dorhout, vice president for research.
Research activity is a key piece of the university’s plan 
to be a Top 50 public research university by 2025, said 
Dorhout, who noted that K-State research expenditures 
grew 22 percent from 2009 to 2014.
Research activity at highest level
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Riding the wave
In 1889, the second annual report of the Kansas State Agricultural College Experiment 
Station included a description of research in “Ammonia and Nitric Acid in Atmospheric 
Waters.” K-State’s expertise in the area of water has only grown since then. In the 
present day, worries about water quality and quantity in our agriculture-dependent 
state lead researchers across campus to form interdisciplinary teams to tackle real-world 
problems. 
In December 2015, the Office of the Vice President for Research offered a Water 
Seed Grant Program to fund one research award and three grants to develop teams 
to address water research needs from many angles. The $89,710 research award will 
help a team from the geology department develop a critical zone observatory for water 
research in Kansas. Team development awards will explore teff, a grain that requires less 
water than other crops; systems to manage water across the rural-urban interface; and 
decoupling fertilizer production from fossil fuels.
Following the crowd
Your high school classmate hit you up 
to help fund his movie, and you’ve seen 
crowdfunding used for disaster relief and 
medical costs — but for research? Turns 
out there’s crowdfunding for that, too.
Amber Vennum, assistant professor of 
marriage and family therapy, became the 
first at K-State to attempt to gain crowd-
funding for research. She raised $5,625 to 
support her applied project, “Working on 
What Works,” a classroom intervention 
technique that uses positive reinforce-
ment. Vennum selected Experiment.com, a 
platform that helps researchers raise funds 
to conduct studies in fields from social 
science to chemistry. Experiments have 
30 days to raise the necessary cash, and 
backers can access lab notes to see how 
the work proceeds. 
Vennum likes the idea of connecting with 
her funders. “For the applied projects I 
do — and this one in particular is local 
— crowdfunding is giving the community 
the chance to be involved in the research,” 
Vennum said. “On the site I used, anyone 
who donates or supports the project gets 
updates on how it’s going and an inside 
look at the research process and outcomes. 
With the school districts I work with, 
making that connection is important.”
New CAREER award winner    
Pavithra Prabhakar, assistant professor of computing and information sciences, has received a 
five-year $446,000 CAREER award from the National Science Foundation for her project “Robust 
Verification of Cyber-Physical Systems.”
“Cyber-physical systems are an important part of modern society and they have transformative 
applications in the transportation, health care and energy sectors,” Prabhakar said. “This research 
will bridge an important gap in the existing methodologies for the analysis of cyber-physical systems 
through the novel paradigm of robust verification, which will enable the development of high-confi-
dence cyber-physical systems, particularly automotive and aerospace systems.”
The NSF’s Faculty Early Career Development Program is one of the foundation’s most prestigious 
awards for supporting early career faculty who effectively integrate research and education in the 
context of their institution’s mission.
A mobile approach for better animal 
health
Veterinarians across the country can now get results sooner from the 
Kansas State Veterinary Diagnostic Laboratory thanks to the lab’s new 
app for mobile devices.
Gary Anderson, director of the lab in the university’s College of Veteri-
nary Medicine, said the new app is a time-saver.
“This is a major advancement in being able to provide diagnostics to 
practicing veterinarians out in the field,” Anderson said. “Traditionally, 
we have used a variety of methods of delivery, from snail mail, tele-
phone, fax and email. This app will give veterinarians a way to track 
the results as soon as they are received here in the lab. It will save time 
for everyone involved and is a real win-win for veterinarians and their 
clients who are seeking the best in medical care for their animals.”
The app is available at the App Store and at Google Play; just search for 
“KSVDL Mobile.” Clients can get more information about the app by 
contacting the Kansas State Veterinary Diagnostic Laboratory at client-
care@vet.k-state.edu, 866-512-5650 or visit ksvdl.org.
Teen speak on fleek and reason to freak?  
Not in the way you think, linguist says
How teenagers speak IRL — in real life — is not ruining 
the English language, according to Kansas State Univer-
sity linguistics research.
In fact, teenagers may not be causing language change the 
way that we typically think, said Mary Kohn, assistant 
professor of English. Kohn studies language variation and 
how language changes over time. 
Kohn’s latest research — published in PADS, a  
publication of the American Dialect Society —  
found that teenagers are not solely causing language 
change. Rather, language changes occur throughout a life-
time and not just during the teenage years. 
“Our research has shown teens are being dynamic with 
language, but not necessarily in a consistent way,” Kohn 
said. “We aren’t eliminating the possibility that teenagers 
are driving sound change, but we might be grossly over-
stating the role of teenagers.”
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